주요어 : 슈베르트마나이트, AsO4, 중금속, 흡착, 반응속도 모델 ABSTRACT : The AsO4 ion in acid mine drainage has been known to substitute for SO4 in schwertmannite and prevent schwertmannite from being converted to goethite. There have been studies on the heavy metal sorption on schwertmannite, but no experimental results have been reported on the characteristics of heavy metal sorption on AsO4-substituted schwertmannite. In this study, we conducted sorption experiments of Cu, Pb, and Zn on the AsO4-substituted schwertmannite at pH 4 and 6 in the solution of 3, 10, 30, and 100 mg/L concentrations. For all heavy metals, the sorbed heavy metals significantly increase at pH 6 compared with at pH 4. At both pH 4 and 6, Pb shows the highest sorption capacity and those of Cu and Zn are similar. With increasing time, the sorbed heavy meal contents increase too. However, in the case of Zn, the most sorptions occur at the initial stage and no significant increase is observed with time. Among the concentration ranges in which we conducted the 1) *교신저자: ygkim@knu.ac.kr
ABSTRACT : The AsO4 ion in acid mine drainage has been known to substitute for SO4 in schwertmannite and prevent schwertmannite from being converted to goethite. There have been studies on the heavy metal sorption on schwertmannite, but no experimental results have been reported on the characteristics of heavy metal sorption on AsO4-substituted schwertmannite. In this study, we conducted sorption experiments of Cu, Pb, and Zn on the AsO4-substituted schwertmannite at pH 4 and 6 in the solution of 3, 10, 30, and 100 mg/L concentrations. For all heavy metals, the sorbed heavy metals significantly increase at pH 6 compared with at pH 4. At both pH 4 and 6, Pb shows the highest sorption capacity and those of Cu and Zn are similar. With increasing time, the sorbed heavy meal contents increase too. However, in the case of Zn, the most sorptions occur at the initial stage and no significant increase is observed with time. Among the concentration ranges in which we conducted the 1) *교신저자: ygkim@knu.ac.kr experiment, the increasing trend is clear in high concentrated solutions such as 100 mg/L. We applied several sorption kinetic model and it shows that the diffusion process may be the most important factor controlling the sorption kinetics of Cu, Pb, and Zn on AsO4-substituted schwertmannite. Considering the previous results that pure schwertmannite has similar sorption capacity for all three heavy metals at pH 6 and has higher sorption capacity for Cu and Pb than Zn at pH 4, our experiments indicates that substitution of AsO4 for SO4 on schwertmannite changes surface and sorption characteristics of schwertmannite. It also shows that AsO4 contributes not only to the stability of schwertmannite, but also to the mobility of heavy metals in acid mine drainage. 
